A great deal of research has been done on the diurnal variations in different forms of animal and human activity. The first diurnal variation to be observed was the one in body temperature, and it is the one most widely recognized today. Similar diurnal variations have been observed in a series of other physical processes. Extensive surveys of the literature have been given by Holmgren (1936) , Jores (1937) , and Kleitman (1939 Kleitman ( , 1949 .
A series of investigations has also been carried out on diurnal variations in mental performance. At first these investigations were done by psychologists independently of physiological research. Freeman and Hovland (1934) gave an exhaustive review of the literature and assembled the contributions of different workers in a table in which the forms of variation observed were divided into different classes. As Kleitman (1939) remarked, " No matter what curve one obtains, there is a convenient niche in Freeman and Hovland's table for it ". The main reason for the variety of curves is that most of the series studied are so small that chance variations have played too great a part. Kleitman and his associates made a thorough study of the variations in mental performance during waking hours. Kleitman stated that all the curves they obtained fitted into class C of Freeman and Hovland, namely, " a peak in the middle of the waking period ". He believed that the fluctuations in mental performance were caused by variations in body temperature. In 1949 one of us studied the reaction time in five subjects kept awake for 24 hours and longer (Bjerner, 1949) . Two of them showed a regular curve with a peak in the length of reaction times and a number of false reactions at 4 a.m. The other three showed longer reaction times during the night but no distinct diurnal variation. This was the first study of this kind to be made during the night. * The term " diurnal " is used here in the sense of Kleitman to refer to the 24-hour cycle of day and night.
Another branch of these investigations, apparently done independently of the two others, is the research begun about 1900 on the spontaneous activity of animals during day and night. A distinct diurnal variation has been observed, which, however, is easily influenced by external stimuli such as light and darkness. If the night is made light and the day dark, the animal quickly inverts its rhythm of activity. This takes place by a gradual displacement of the activity, in rats completed within a week after the change in illumination (Holmgren and Swensson, 1953) .
In general it may be said that studies of the diurnal variation of different functions have sometimes given greatly conflicting results and the theoretical aspects of the problem have not as yet been satisfactorily elucidated. Obviously, however, variations of this kind must be of great significance in everyday life, especially when it comes to night work and/or shift work. But, very few studies have been done on this particular aspect of the problem and none of them has given results of any great practical importance.
The most extensive studies were done in England during and after the first world war. The results are given in the Final Report of the Health of Munition Workers Committee (Ministry of Munitions, 1918) and in reports of the Industrial Fatigue Research Board . They have been summarized by Vernon (1921 Vernon ( , 1940 .
One of the main objects of the Health of Munition Workers Committee was to study whether there was any difference in working efficiency during day and night. Several different series of investigations were done and it was found that sometimes the production was higher in night shifts and sometimes higher in day shifts.
It was observed that when women had mono- The investigations of night and shift work described in the present article were done in 1946. We tried to avoid the sources of error just spoken of when choosing study material. Preliminary reports were presented in 1948, 1949, and 1953 (Bjerner, ¶{olm, and Swensson, 1948; Bjerner, 1949; Bjerner and Swensson, 1953) .
Present Series
The bulk of the material comes from a large gasworks (I) in southern Sweden. The subjects were men whose work it was to enter figures in columns in ledgers. Some of the figures were taken directly from meters and some were the results of computation. The first type was taken from the instruments which registered the consumption of gas, amount of gas in the gas tanks, gas pressure, temperature, height of the barometer, and other conditions. The figures calculated were those for the amount of gas produced and consumed. They were obtained by additions and subtractions of numbers, generally three or four digits in length. They were entered every hour during the day and night, and it took an experienced person 10 to 15 minutes to put them all down.
Every morning at six o'clock the figures were gone through and any errors in calculation or notation were corrected. We are convinced after our visit to the gasworks that all the figures were strictly checked.
The men worked in shifts of eight hours each, beginning at 6 a.m., 2 p.m., and 10 p.m. Shifts were changed every week. The working team was usually made up of three men. After 1920 the men got a free day each week, and a substitute was obtained for these days.
We examined the ledgers filled in between 1901 and 1943. We made an analysis of the errors in the figures, both the errors in noting the readings from the instruments and in calculation. The figures were entered in pencil. Mistakes were corrected in one of two ways. Sometimes the wrong number was rubbed out and the right one substituted. Other times the wrong number was crossed out and the right one written above it. The paper had a shiny surface and when it was held so that the light fell obliquely on it, it was easy to detect the erasures. We paid no attention to the manner of correction. Mistakes in two or more digits of one number were counted as one error only. Errors in different columns were counted separately, even when made in the same entry.
The ledgers were gone through and all the errors ticked off. Then the different errors were transferred to different tables of distribution. The tables were compiled in a way that made it possible to calculate how the errors were distributed throughout the day and night, week, month, and year. In Greenwood and Yule (1920) for the distribution of accidents among different persons. As seen from Table 3 , the distribution of certain sections of this series fits the GreenwoodYule curve remarkably well for each day of the week -much better than the distributions noted in the studies of accidents by Greenwood and Yule and by Newbold (1926) . Because of this great stability in the series we felt justified in studying the total number of errors at different times instead of the frequency of hours with and without errors.
The last column of Table 2 shows a distinct diurnal variation with a peak at 3 a.m. It is interestDistributions fitted to the Poisson and the Greenwood-Yule curve. n = degrees of freedom; PN = probability calculated according to Newbold. ing that the diurnal variation is the same for errors in figures read off directly as for errors in figures that had required calculation.
Results of Main Investigation
The material, covering the years 1912 to 1931, includes about 175,000 entries. About 75,000 errors were made in the entries.
The greatest number of mistakes were made during the night shift, the next greatest during the afternoon shift, and the lowest during the morning shift. The gas pressure columns are not included in these figures.
The distribution of the errors during the 24 hours is seen from the diagram in Fig. 1 The curves for the winter months November to January and for the summer months May to July were compared for each of the three persons. As no difference was noted, the figures are not considered here.
The figures from another gasworks and from the electrical control room of a paper mill are shown in Table 5 . As seen there, both these series showed the same peaks in errors at the same times of the day and night. The figures from the gasworks are taken from the ledgers for 1944, 1945, and 1947 
